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Abstract
This paper reviews the works of foreign scholars on the topic of regional power supply, based on data from 

the VINITI abstract journal for the years [2022] -  [2024]. The review concludes that management systems for 
regional power supply are insufficiently explored, and within the context of the smart city paradigm, such studies 
have not been conducted. This highlights both the relevance and the scientific and practical novelty of the research. 
A power supply management system based on advanced queueing systems is proposed, which corresponds to the 
architecture of the modeled object (the power supply system of the city of Petropavlovsk).
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Аңдатпа
Бұл мақалада 2022-2024 жылдар аралығында ВИНИТИ ақпараттар журналынан алынған 

мәліметтерге негізделген шетелдік оқушылардың аумағы енергия жеткізу тақтасы туралы жұмыстары 
тексерілген. Оралған көздер жинағында аумақтық қаланың басқару жүйелерінің зерттелуіне жеткізімділігі 
туралы бағаланым жасалды, алдыңғы көздер ақпараттық жасақтары парадигмасы аспаптарында белгісіз. 
Бұл тақырыптық зерттегіш мәжбүрлік, мәдени және құрылымды мәжбүрлікті шешу туралы. Мақалада 
Петропавловск қаласының енергия жеткізу жүйесінің ұзақтық орындалуымен байланысты алғашқы 
дарынды бағдарлама берілген.

Түйін сөздер: енергия жеткізу, аумақтық қала, Smart city, масса қызмет көрсету жүйелері, негативті 
құқықтар, верояттестік алаң, оқиға қабылдаулар.
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Аннотация
В данной статье рассматриваются работы зарубежных ученых по теме регионального 

энергоснабжения на основе данных из Реферативного журнала ВИНИТИ за период 2022-2024 г. В обзоре 
делается вывод о недостаточной изученности систем управления региональным энергоснабжением, 
особенно в контексте парадигмы умного города, такие исследования не проводились. Это подчеркивает 
актуальность, научную и практическую новизну представленного исследования. В работе предложена 
система управления энергоснабжением на основе передовых очередных систем, соответствующая 
архитектуре моделируемого объекта (система энергоснабжения города Петропавловска).

Ключевые слова: энергоснабжение, умный город, Smart city, системы массового обслуживания, 
отрцательные требования, вероятностное пространство, потоки событий.

Introduction
Sm art city  co n cep t m ean s an in tegration  o f  all crucial p ro cesses  in to  u n ied  d igita l system . 

It a lso  m ean s, that en ergy  su p p ly  is  crucial su b system  o f  every  city. T he literature rev iew  and  
b ig  num ber o f  sm art c ity  id eas, approaches and so lu tion s sh o w  that th e  co n cep t o f  sm art c ity  is  
actual, sc ien tif ica lly  and p ractica lly  attractive. H o w ev er , the en ergy  supp ly  asp ect o f  sm art c ity  
d em onstrates a la ck  o f  integrated  sm art c ity  en ergy  supp ly  system s, b e in g  fo cu sed  on  eq u ipm ent 
features and en ergy  sa v in g  m o d es b a sica lly . T his article d em onstrates th is trend and p rov id es a 
b ase  o f  m o d e lin g  sm art c ity  en ergy  supp ly  system , estab lish ed  on  sp ec ia lized  q u eu ein g  system s  
w ith  ax io m a tics  and d efin ed  features.

Literature review
T he r ev iew  o f  p u b lica tion s ded icated  to reg ion al p o w er  supp ly  sy stem s for the years  

(2 0 2 2 -2 0 2 4 )  revea led  that research in  th is  area fo c u se s  prim arily  on  im p rov in g  sp ec ific  
tech n ica l param eters o f  the su p p lied  current, se lec tin g  the op tim al eq u ip m en t configuration , 
and addressing  sp e c if ic  p o w er  su p p ly  issu es. A t the sam e tim e, the m an agem en t sy stem s for  
en ergy  production  and d istribution  p ro cesses  are underexplored . T his in d ica tes that p ow er  
supp ly  is  not con sid ered  an integral part o f  the sm art c ity  con cep t, and v ic e  versa: the sm art c ity  
is  not regarded as an essen tia l com p on en t o f  the urban en v iron m en t that co n su m es energy. 
R eg io n a l p o w er  supp ly  sy stem s are an a ctive  research d irection . S in ce  each  reg ion  has its ow n  
sp ec if ic  characteristics, so lu tio n s for reg ion al n etw ork s are h ig h ly  d iverse.

In [1], the is su e  o f  rep lacin g  h igh -p ressu re sod iu m  lam p s w ith  L E D  sy stem s p ow ered  b y  
alternative en ergy  sou rces is  exam in ed  and has n o t a m ean in gfu l in flu en ce  for fo llo w in g  
research.

In [2], an ex a m p le  o f  a hybrid p o w er  su p p ly  n etw ork  w ith  4  d ifferen t ty p es  o f  en ergy  
sou rces is  considered . T he article ex a m in es the tech n ica l param eters o f  the generating  
eq u ip m en t and eva lu ates the environm ental im p act o f  its im p lem en tation . T he b a sic  accen t is  
m ade on  typ es o f  en ergy  sources, w h ile  the scen arios and users are n o t defined .

T he source [3] ad d resses the d ev e lo p m en t o f  transform er park operation  ru les b ased  on  
fu z z y  lo g ic  m eth o d o lo g y . T he research  sh o w s in terestin g  approach for  d ia g n o stics  and  
im p lem en ts fu z z y  lo g ic  as c la ss ifica tio n  instrum ent, w h ich  is  n o t in  a contrad iction  w ith  sm art
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city  con cep t, but it is  not en ou gh  to  b e  a m ean in gfu l e lem en t or su b system  o f  reg ion al energy  
supp ly  system .

T he article [4] constructs a m od el o f  a low -o rd er  v o lta g e  converter, con sid er in g  the  
im p act o f  an external control lo o p  on  the d yn am ic syn ch ron ization  p rocess o f  the p h a se -lo ck ed  
loop . T he syn ch ron ization  p rocess eq u ation  o f  the converter, tak ing  in to  accou n t the in teraction  
b etw een  external lo o p  control and p h a se -lo ck ed  lo o p  control, is  derived. T he approach, 
illustrated  in  [4] is  actual, h o w ev er  it p rod u ces several sp ec if ic  scen arios for en ergy  distributors.

A rtic le  [5] a n a lyzes the im p act o f  variou s param eters o f  p h o to v o lta ic  inverters, reactive  
p o w er  com p en sation  cap acities, and the len gth s o f  distributed tran sm ission  lin e s  on  harm onic  
am p lifica tion . A  strategy for su p p ressin g  v o lta g e  h arm on ics in  the p resen ce  o f  background  
harm onics in  a lo w -p o w e r  n etw ork  is  proposed . T h is article is  fo cu sed  on  p h ysica l param eters 
o f  en ergy  su p p ly  p ro cess  and has n o  m ea n in g  from  sm art c ity  concept.

In [6] d iscu sse s  the m ain  advantages o f  reactive  p o w er  com p en sators b ased  on  
sem icon d u ctor  v o lta g e  regulators. T he resu lts o f  sim u la tion  m o d e lin g  o f  reactive  p ow er  
com p en sators in  the M A T L A B  S im u lin k  environm ent, con firm in g  the m ain  ca lcu la ted  ratios 
and noted  advantages, are presented.

T he paper [7] in v estig a tes  the p o ss ib ility  o f  ensuring  stab le w in d  turbine operation  during  
netw ork  v o lta g e  d ips accord in g  to  grid co d es, w h ich  require w in d  farm s to  rem ain  operational 
during short-term  n etw ork  d isturbances. S tu d ies o f  the p rop osed  so ftw are control o f  the  
converter operation  m o d e  during v o lta g e  d ips h ave b een  conducted . T he m ain  id ea  o f  th is  article  
is  op tim ization  o f  tech n ica l param eters o f  con vertation  in  a netw ork. It is  su itab le so lu tion , 
h o w ev er  it is  not co n n ected  w ith  sm art c ity  concept.

T he paper [8] p rop oses a d istribution  netw ork  m on itorin g  structure that sta b ilizes  the  
required n etw ork  param eters at con su m ers, m in im izes  e lectrica l en ergy  lo s s e s  from  reactive  
p o w er  flo w . T he neural n etw ork  b lo ck  m in im izes  the d ev e lo p m en t o f  ex trem e and em ergen cy  
situations. T he u se  o f  static reactive  p o w er  com p en sators b ased  on  m a g n eto v a lv e  e lem en ts  
further en h an ces the en ergy  e ff ic ie n c y  o f  the d istribution  n etw ork  m on itorin g  system . 
G en era lly , th is paper has ap p lica tion s in  sm art c ity  con cep t, but th ese  ap p lica tion s are m ore  
su itab le for sm art grid tech n o lo g ies .

T he article [9] su g g ests  a n e w  structure that a llo w s  en ergy  trading b e tw een  end con su m ers  
and a sm all ren ew ab le  en ergy  p o w er  p lant (R E P ) in  urban con d ition s. T o a llev ia te  the  
co m m u n ica tion  burden a ssoc ia ted  w ith  a large num ber o f  end con su m ers b id d in g  for en ergy  
from  R E P , the en ergy  trading p ro cess  is  d esig n ed  b ased  on  com m u n ities. E nd con su m ers are 
grouped in to  several com m u n ities. In th is approach, the p rop osed  en ergy  trading system  
coord inates R E P, the com m u n ity  en ergy  m an agem en t system  in  each  com m u n ity , and the loca l 
en ergy  m an agem en t system  o f  each  consum er. H om o m o rp h ic  en cryp tion  te c h n o lo g y  is  
in tegrated  in to  the en ergy  trading structure to  en ab le  transactions w ith ou t rev ea lin g  the  
purchase p rice and the am ount p rop osed  b y  ind iv id u al c lien ts. E x ten siv e  num erical sim u lation s  
are con d u cted  to  v er ify  the e ffe c tiv en ess  o f  the p rop osed  system .

C hen Y u e, Z h ao C hanghong, in  th is article [1 0 ], ex a m in es the paradigm  o f  a ctive  users  
o f  the p o w er  system , w h o  can both  co n su m e and supp ly  en ergy  to  the grid. T he article is  o f  
in terest as it in d irectly  addresses th e  problem  o f  en ergy  f lo w  m an agem en t and u ser  rights  
m anagem ent. Indirectly , th is  article fits  in to  the co n cep t o f  the p rop osed  m athem atical m od el. 
T his m od el has co m m o n  approach and o p en s n e w  p ersp ectiv es  for co m p lica ted  netw orks, 
w h ere users can co n su m e and produce energy. T h is approach is  g en era lly  m ore su itab le and  
co n v en ien t for m o d e lin g , b eca u se  o f  m odern  trend o f  co m p lica tio n  o f  b a sic  netw orks. H o w ev er , 
th is paper is  fo cu sed  m ore on  a u se r ’s b eh av ior  and ign ores the structural features.
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Parer [11] ex a m in es  h o w  operational strategies such  as preheating, therm ostat shutdow n, 
and heat storage in  th e  room  a ffect the perform ance o f  a d ecen tra lized  e lectr ic  h eatin g  system . 
T he study a lso  lo o k s  at h o w  sen sitiv e  th ese  o u tco m es are to  external tem perature, netw ork  
to p o lo g y , and b u ild in g  m aterial standards. E v en  w h en  E N  [5 0 1 6 0 ] v o lta g e  standards are 
applied , it is  se ld om  p o ss ib le  to  e lim in ate  v io la tio n s  entirely.

Paper [12] exp lores data m in in g  m eth od s applied  to  en erg y -sa v in g  task s across variou s  
objects. A  m ach in e learn ing  m od el b ased  on  the C atB o o st gradient b o o stin g  algorithm  is  
d ev elo p ed , en ab lin g  m on th ly  e lectr icity  con su m p tion  forecastin g  w ith  a re liab ility  le v e l o f  92% . 
T he study's resu lts are pertinent for d ec is io n -m a k in g  at both  tactical and strategic le v e ls  o f  
enterprise m anagem ent, fac ilita tin g  m ed iu m -term  (m o n th ly ) and lon g-term  (annual to  m u lti­
year) e lectrica l load  forecastin g .

Source [13] a n a lyzes the e ff ic ie n c y  o f  p o w er  supp ly  sy stem s b ased  on  a set o f  ind icators  
characterizing the reliab ility , e co n o m y , and environm ental fr ien d lin ess o f  p o w er  supply. T he  
e ffic ie n c y  o f  p o w er  su p p ly  is  largely  determ ined  b y  th e  share o f  com b in ed  heat and p ow er  
generation . A n  in d ex  is  p rop osed  to  a sse ss  the degree o f  in tegration  o f  heat and p o w er  supp ly  
system s, the en ergy  e ff ic ie n c y  ind icator o f  p o w er  supp ly  sy stem s at variou s territorial lev e ls . 
T he p o ss ib ility  o f  so lv in g  a set o f  tasks to  in crease  the f le x ib ility  o f  p o w er  supp ly  sy stem s  
through the d ev e lo p m en t and im p lem en ta tion  o f  m odern  cogen era tion  te c h n o lo g ie s  is  show n. 
W h ile  [14] illu strates the ch an g in g  p ro cess  o f  in teraction  b etw een  ec o n o m ic  agents in  th e  
industry and p rov id es ex a m p les  and trends in  the d ev e lo p m en t o f  m ech a n ism s for the  
interaction  o f  e co n o m ic  agents in  sm art en ergy  sy stem s (S E S ). V ariou s m ech a n ism s for  
organ iz in g  and coord in atin g  the in teraction  o f  e co n o m ic  agents in  SE S , tak ing  in to  accou n t 
e x istin g  trends, are considered .

T he source [15] ex a m in es tech n ica l so lu tio n s b ased  on  en ergy  storage d e v ic e s  that 
in crease  the en ergy  e ff ic ie n c y  o f  d istribution  netw orks. A n  an a ly sis  o f  tech n ica l d e v ic e s  that 
contribute to  v o lta g e  in crease  at lin e  n o d es is  con d u cted ; w a y s  to  m an age th ese  d e v ic e s  are 
analyzed . It is  fou n d  that con tro lled  en ergy  storage d e v ic e s  shou ld  b e  u sed  for d istribution  
netw orks.

In paper [16] presents a stoch astic  m od el for determ in in g  the p o w er  reserve o f  the p ow er  
supp ly  system , con sid er in g  the load  regu lation  capability . T he ex a m p le  o f  m o d e lin g  the  
m o d ified  IE E E  R T S -7 9  system  sh o w ed  that the p rop osed  m eth od  a llo w s  fu lly  co n sid er in g  the  
im p act o f  v o lta g e  on  ch an g in g  the p o w er  o f  v o lta g e -se n s it iv e  load s, as w e ll  as p rov id in g  active  
p o w er  reserve for the p o w er  supp ly  system .

A rtic le  [17] p rop oses a p h ysica l m od el w ith  a control algorithm  to  im p rove  the operating  
param eters o f  the p o w er  netw ork , such  as p o w er  and v o lta g e  lo sse s , v o lta g e  d ev ia tion s, and the  
p o w er  factor b y  au tom atica lly  determ in in g  the n ecessa ry  reactive  p o w er  for  a real p ow er  
netw ork  w ith  a v o lta g e  o f  2 2 0  k V  w ith  all m axim u m  operating param eters. T he p rop osed  
p h ysica l m od el and its control a lgorithm , g iv e n  the k n ow n  v o lta g e  transform ation  ratio and  
d esired  p o w er  factor, a llo w s  determ in in g  the n ecessa ry  reactive  p ow er, com p en satin g  for w h ich  
the required operating param eters o f  the p o w er  n etw ork  can b e  ach ieved .

Source [18] presents the resu lts o f  the study o f  th e  con ten t o f  the co n cep ts  o f  "event" 
"situation", "state" and "m ode" o f  operational activ ity  and id en tifie s  d iscrep an cies, as w e ll as 
d escrib es the co n cep ts  o f  " cogn itive im age" and "dynam ics o f  the operational im age" o f  the  
operational and tech n o lo g ica l control object. T he m ain  properties and rela tion sh ip s o f  the  
con cep tu al constructs "event", "situation", "state", "mode", "cogn itive im age" and "dynam ics  
o f  the operational im age" o f  the control ob ject in  th e  co n tex t o f  their in tegration  in to  operational 
control sy stem s o f  tech n o lo g ica l p ro cesses  are h igh ligh ted .
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Paper [19] exp lores the issu e  o f  m o d e lin g  the structure o f  e lectr ic ity  gen eration  and p ow er  
at con su m ers to  find  the optim al load  d istribution  across the netw ork . T he authors con sid er  
several m o d e ls  o f  p o w er  gen eration  distribution  and an a ly ze  their  im p act on  the n etw ork  as a 
w h o le .

Results and conclusions of literature review
T hus, it has b een  revea led  that research w ith in  the fram ew ork  o f  reg ion al p o w er  supply  

is  h ig h ly  d iverse  and co v ers m an y  asp ects both  at the tech n ica l and organ izational le v e ls . 
H o w ev er , there is  a clear lack  o f  stud ies co v er in g  th e  in tegration  o f  p o w er  su p p ly  in to  the sm art 
city  concept. In the other hand, the la ck  o f  sm art c ity  and p o w er  supp ly  researces sh o w s, that 
en ergy  supp ly  sy stem s are b a sica lly  con serv a tiv e  and n eed  to  b e  im p roved  w ith  sm art city  
researches and in n ovation s, b eg in n in g  w ith  adequate and f le x ib le  m o d e ls  and d igital tw ins.

Results of literature review
T hus, it has b een  revea led  that research w ith in  the fram ew ork  o f  reg ion al p o w er  supply  

is  h ig h ly  d iverse  and co v ers m an y  asp ects both  at the tech n ica l and organ izational lev e ls . 
H o w ev er , there is  a clear lack  o f  stud ies co v er in g  th e  in tegration  o f  p o w er  su p p ly  in to  the sm art 
city  concept. In the other hand, the la ck  o f  sm art c ity  and p o w er  supp ly  researces sh o w s, that 
en ergy  supp ly  sy stem s are b a sica lly  con serv a tiv e  and n eed  to  b e  im p roved  w ith  sm art c ity  
researches and in n ovation s, b eg in n in g  w ith  adequate and fle x ib le  m o d e ls  and d igita l tw ins. 
Furtherm ore, it sh o w s that structure and to p o lo g y  o f  en ergy  supp ly  n etw ork  can n ot b e  ignored , 
b eca u se  th ey  h en ce  crucial features lik e  u ser ’s scen arios, rights and filtration  in  d efin ed  sets.

Queueing system as a model of energy supply system
T he goa l o f  the research is  to  d ev e lo p  a m od el o f  a reg ion al p o w er  supp ly  m an agem en t  

system  b ased  on  sp ec ia lized  q u eu ein g  system s. T he m ain  o b jec tiv es  o f  the research are:
1. A n a ly s is  o f  ex ist in g  research in  the f ie ld  o f  reg ion al p o w er  supply.
2. D e v e lo p m e n t o f  a p o w er  supp ly  m an agem en t m od el u sin g  q u eu ein g  theory.
3. A p p lica tio n  o f  the m od el for p o w er  su p p ly  m an agem en t in the co n tex t o f  a sm art city.
M eth o d o lo g y  o f  p o w er  supp ly  m an agem en t m o d el b ased  on  q u eu ein g  theory  is  proposed .

T he p o w er  supp ly  sy stem  is  con sid ered  as a set o f  serv ice  p ro cesses  w h ere  en ergy  con su m ers  
(c lie n ts )  request serv ices  from  en ergy  sou rces (se r v ic e  fa c ilit ie s).

M ain  com p on en ts o f  the m od el are:
1. R eq u est flo w s: T he arrival o f  en ergy  con su m p tion  requests from  variou s consum ers.
2. S e r v ic e  fa cilities: G enerators and other en ergy  sou rces that m eet con su m er requests.
3. Q ueues: M ech a n ism s for m an agin g  q u eu es o f  en ergy  requests.
4. M an agem en t system : A lg o r ith m s and ru les regu latin g  en ergy  d istribution  am on g  

consum ers.
User groups, events, and time definition

T he system  id en tifie s  tw o  groups o f  users:
• E n ergy  suppliers;
• E n ergy  consum ers.
E n ergy supp liers are users w h o  can supp ly  en ergy  to  the grid and profit from  it, as w e ll  

as co n su m e en ergy  for their o w n  needs.
E n ergy con su m ers can o n ly  co n su m e en ergy  and pay for it accord in g  to  the estab lish ed  

tariff. A cco rd in g  to  the leg is la tio n  o f  the R ep u b lic  o f  K azakhstan , con su m ers are n ot a llo w ed  
to  produce en ergy  and feed  it in to  the grid  but are perm itted  to  generate en ergy  for their ow n  
use.
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E n ergy con su m ers are ca teg o r ized  accord in g  to  their  status as p h ysica l or leg a l en tities, 
their v o lu m e  o f  e lectr icity  con su m p tion , and the tech n ica l param eters o f  the con su m ed  current. 
H o w ev er , it is  not practical to  ca teg o r ize  them  in  th is  context.
E n ergy  producers d iffer  in  that th ey  can su p p ly  en ergy  to  con su m ers and request en ergy  from  
external sou rces w h en  their cap acities are in su ffic ien t.

T o  co m p o se  a m od el it n eed ed  to  d efin e  fo llo w in g  units:
• E n ergy  production  units
• C on su m ers
• A  co m m u n ica tion  n etw ork  represented  as a d irected  a c y c lic  graph.
T h e system  can exp er ien ce  the fo llo w in g  even ts:
• R eq u est form ation
• R eq u est fu lfillm en t (v ia  su m m ation )
• R eq u est rem oval from  the system
• E xternal request input.
T im e in  the system  is  d e fin ed  as a seq u en ce  o f  events.

Model essence
R eq u ests in  the system  are d efin ed  as fo llo w s:
.  C :{U ,F r ,T ax ,T [T b ;T e],Q };
• G :{U ,F r ,T a x ,T [T b ;T e],Q }.
W here:
• C is  a request from  a con su m er to  co n su m e energy;
• G  is  a request from  a producer to  sell generated  energy;
• U  is  the netw ork  voltage;
• Fr is  the frequency;
• T ax is  the tariff;
• T [Tb; T e] is  the request entry and ex it tim e  in the netw ork;
• Q is  the am ount o f  energy.
G iv en  that the n etw ork  to p o lo g y  is  d irected  and h ierarchical, it m ak es sen se  to  id en tify  

n o d es w h ere  m ore than tw o  ed g es  con verge , ca lled  co llec to r  n od es. C o llecto r  n o d es cannot 
generate requests but can redirect them  b ased  on  the sum  o f  requests (e ither greater or le s s  than  
zero ) tow ards C or G  resp ectiv e ly . That is, £ G + £ C ^ - 0  or, under certain boundary con d ition s, 
rem ove  requests from  the netw ork.

T he system  is  stoch astic , thus it is  appropriate to  d efin e  the ev en t f lo w s  as fo llo w s:
• AG =  E 51= i^ ^ n {U , Fr, T ax, T [T b ;T e], Q} for con su m ers (requests generated  b y  C

n od es).
• AC =  £ n = i.A c n {U, Fr, T ax, T [T b ;T e ] ,Q }  for producers (requests generated  b y  G

n od es).
Probabilistic Space Description

S in c e  the system  d ea ls w ith  random  p ro cesses , it is  essen tia l to  d escrib e their  
p rob ab ilistic  sp ace  as fo llo w s:

A x io m a tica lly , the p robab ility  sp ace  m ay  h a v e  d ifferen t features, but a lw a y s  co n sists  of:
• Q  -  the sp ace  o f  e lem entary  events;
• P -  the v a lu e  o f  probability;
• p  -  s igm a algebra o f  ev en ts  (filtration  m o d e  for all the probab ility  space).
T o sp ec ia lize  the probab ility  sp ace  for our task  there are a lso  d efin ed  AG and AC, hence:
• D e fin ed  set o f  variab les (accord in g  to  a structure o f  request);
• Intervals for  every  variab le  to  m ake p ie c e w ise  settin g  easier;
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• D e fin ed  operations w ith  m u ltid im en sion a l vectors;
• F iltration  for every  variab le  sav in g  p robab ility  q u a lities and jo in t  d istribution  p o ssib le .
• T im e has to  b e  a lso  d efin ed , b eca u se  o f  u s in g  in tervals.
T o d efin e  a probab ility  (P ) as a b a sic  m easure o f  the space w h ich  inherits th e  features o f  

subspace, there is a lso  n eed s a filtration.
• PXG =  (P |G ), w h ere  P  and G  are su b sets o f  probab ility  sp ace  w ith  appropriate index .
• P Q G n =  (P |Q  e G ), i t ’s a lso  p o ss ib le  P G n =  (P |G , G |n).
It’s a lso  p o ss ib le  to  filtrate probab ility  b y  T as variab le, (P |T G n e  T i-T j).

Conclusion
T he d ev e lo p m en t o f  a p o w er  supp ly  m an agem en t m od el b ased  on  q u eu ein g  theory  w ill  

im p rove the e ff ic ie n c y  and reliab ility  o f  reg ion al p o w er  supp ly  sy stem s b y  in tegrating them  
in to  the sm art c ity  concept.
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